The long and the short cycle. Alternative intracellular routes for trafficking of G-protein-coupled receptors.
The C terminus of the human V2 vasopressin receptor contains multiple phosphorylation sites including a cluster of amino acids that when phosphorylated prevents the return of the internalized receptor to the cell surface. To identify the step where the recycling process was interrupted, the trafficking of the V2 receptor was compared with that of the recycling V1a receptor after exposure to ligand. Initially, both receptors internalized in small peripheral endosomes, but a physical separation of their endocytic pathways was subsequently detected. The V1a receptor remained evenly distributed throughout the cytosol, whereas the V2 receptor accumulated in a large aggregation of vesicles in the proximity of the nucleus where it colocalized with the transferrin receptor and Rab11, a small GTP-binding protein that is concentrated in the perinuclear recycling compartment; only marginal colocalization of Rab11 with the V1a receptor was observed. Thus, the V2 receptor was sequestered in the perinuclear recycling compartment. Targeting to the perinuclear recycling compartment was determined by the receptor subtype and not by the inability to recycle, since the mutation S363A in the phosphorylation-dependent retention signal generated a V2 receptor that was recycled via the same compartment. The perinuclear recycling compartment was enriched in beta-arrestin after internalization of either wild type V2 receptor or its recycling mutant, indicating that long term interaction between the receptors and arrestin was not responsible for the intracellular retention. Thus, the fully phosphorylated retention domain overrides the natural tendency of the V2 receptor to recycle and, by preventing its exit from the perinuclear recycling compartment, interrupts its transit via the "long cycle." The data suggest that the inactivation of the domain, possibly by dephosphorylation, triggers the return of the receptor from the perinuclear compartment to the plasma membrane.